identical MRSA within this short timeframe and small geographic area was unusual compared with the baseline data that had been gathered over the previous two years.
An epidemiological investigation was initiated to characterize further the extent of the outbreak in the area. All isolates of MRSA from rural laboratories in Manitoba were sent to Cadham Provincial Laboratory for molecular surveillance. People from community A in which MRSA isolates previously had been identified were contacted either in person or by telephone to attempt to identify a source of the infection and any associated risk factors. Parents or guardians were interviewed in the case of minors. A patient was considered to have an MRSA infection if he or she was culture-positive, and showed signs and symptoms of infection caused by the organism. A person was considered to be colonized with MRSA if he or she tested culture-positive, and had no signs or symptoms of infection caused by the organism. The cases were interviewed using a questionnaire collecting information on demographic characteristics and exposure to potential risk factors for MRSA. The risk factors explored were an individual's underlying medical conditions, contact with hospitals or long term care facilities, occupation, travel history, contacts in northern Manitoba, previous antibiotic use, contact with other known cases of MRSA, alcohol or substance abuse, number of people in household, and type of household drinking water and sewage system. Clinical information was also obtained with regard to symptoms, physician visits, hospitalizations and treatment associated with the illness.
Antibiotic susceptibility patterns were identified with the Vitek testing system (bioMérieux, USA) using a GPS-SB card (bioMérieux, USA) according to the manufacturer's instructions. Methicillin susceptibility testing was also performed by disk diffusion on Mueller-Hinton agar with a 1 µg disk. Quality control strains were tested routinely and yielded expected results. PFGE was performed using standard methods. Initial cell density was adjusted to 25% transmittance in saline using a Vitek colorimeter. Cells were resuspended in Tris-EDTA acid buffer and lysed with lysostaphin for 5 h. Agarose blocks were washed four times, for 30 min per wash, with Tris-EDTA buffer (10 mM Tris, 1 mM EDTA) at room temperature. Cleavage was performed overnight with 30 U of SmaI at 30°C. PFGE was performed with a CHEF-DRII system (Bio-Rad, Canada) with 1% agarose gels in 0.5× Trisborate acid buffer. Electrophoresis was performed at 14°C with a constant voltage of 5 V cm -1 and a pulse time of 5 to 45 s for 22 h.
RESULTS
Community A is a small rural agricultural town in southwestern Manitoba with a population of approximately 1400 including the surrounding rural municipality. The community has a 16-bed hospital and a 20-bed long term care facility.
From June 1997 to November 1998, a total of 15 MRSAinfected cases from community A were identified. The MRSA isolates were identical by PFGE ( Figure 1 ). The same strain had been isolated in five individuals from two isolated communities in northern Manitoba between 1995 and 1997. Following its emergence in community A, PFGE type 1 MRSA was also identified in 10 individuals in seven other rural communities in southern Manitoba (October 1997 to March 1998). The investigation focused on community A cases only. Thirteen of the 15 cases were interviewed.
All isolates were resistant to penicillin, oxacillin, cephalothin, erythromycin and imipenum, and initially were sensitive to vancomycin, cotrimoxazole, clindamycin, ciprofloxacin and gentamicin. One case developed resistance to cotrimoxazole in subsequent isolates after treatment with a variety of antibiotics, including cotrimoxazole.
Characteristics of the cases are shown in Tables 1 and 2 . Seven of the cases were under the age of 18 years, and only two cases were over the age of 50 years. There were 12 cases of MRSA infection and one case of MRSA colonization. Skin infections accounted for most of the infections, presenting as furuncles. Seven people described problems with recurrent furuncles at various sites. Various family physicians in the community were involved in the management of these infections. Only one person acquired the infection in hospital. This individual was a long term inpatient and had contact (frequent visits) with a previous case. Specimens taken from other inpatients in this hospital were negative for MRSA. The majority of patients did not have any contact with the hospital system, including family members. One person who was colonized with MRSA worked in the long term care facility. Two cases had a history of occasional outpatient visits to the local hospital.
Two individuals had a history of chronic disease (cardiovascular and cerebrovascular disease). Eight of the interviewed cases described prior antibiotic use in the preceding year. However, the majority (five cases) had only one course of antibiotics. None of the patients were known to have a history of alcohol or substance abuse. No contact with the northern Manitoba communities where this strain had previously been isolated could be found. Crowded living conditions were not identified, and all patients had running water and sewage systems.
Ten cases identified casual contact with other previous cases. Three families (six cases) had frequent social contact. Two of these families reported recurrent furuncles in multiple family members. Three members (60%) of one family were either colonized or infected with MRSA. All of these persons had problems with furuncles during the preceding year. One otherwise healthy child remained colonized with MRSA more than five months after the initial infection.
DISCUSSION
Current information on MRSA in the community stems largely from the surveillance of hospital admissions. Community acquisition is usually defined as a positive culture obtained within the first 72 h of hospital admission. Studies have revealed that a substantial proportion of MRSA isolates in Canadian and American hospitals are community cases (1, 2) . Recently, concern has been expressed about how nosocomial pathogens are transmitted in the community (3) (4) (5) . MRSA-colonized patients who are discharged home are thought to pose little risk of transmission to healthy household contacts. However, factors such as shorter hospital stays, day procedures and community-based care may lead to increased nosocomial transmission in the community.
Previous reports of community-acquired MRSA have suggested that patients with a history of injection drug use, antibiotic therapy, residing in a nursing home or chronic underlying illness, or employed by an institution with endemic MRSA are most at risk (6) (7) (8) (9) . A community outbreak of MRSA associated with close physical contact recently has been identified in a high school wrestling team (10) . Four paediatric deaths from community-acquired MRSA have been identified in Minnesota and North Dakota (11). In contrast to the above reports, the majority of people affected in the cluster of cases described above did not have any of these risk factors. Although 62% of cases reported previous antibiotic use, the majority had received only one course of antibiotics and were being treated empirically for furuncles. It is unknown whether these previous furuncles were caused initially by MRSA, and the prior antibiotic use may have been incorrect empirical treatment.
The isolation of a single strain of MRSA suggests personto-person transmission in the community setting. The spread of MRSA appeared to occur predominantly through casual social contact. Studies evaluating the risk of transmission of MRSA in healthy family members show minimal transmission and a low frequency of persistent MRSA carriage (12, 13) . Current guidelines reflect this belief, and suggest that there is minimal risk to healthy family members upon discharge of an individual colonized with MRSA (9) . In this incident, both transmission among healthy family members and carriage of the organism over many months were seen.
This strain of MRSA was previously known to be endemic in two communities in northern Manitoba. Factors such as crowded living conditions, high rates of skin sepsis, limited access to water and sewage facilities, and increased use of antibiotics are thought to contribute to endemic transmission within a community (14) . These factors did not appear to be a concern in community A.
The apparent transmission of this organism among healthy community members raises several infection control issues. Guidelines for the treatment of MRSA in the community may need to be re-evaluated. At present, decolonization and surveillance cultures for MRSA in the community are generally not recommended. However, in a community outbreak setting, eradication and surveillance Community cluster of MRSA may be indicated in families experiencing recurrent problems with MRSA infection.
There appears to be a growing reservoir of MRSA in the community, resulting in increased numbers of hospital isolates. This has significant implications for infection control in hospitals. Individuals colonized with MRSA in the community are difficult to identify and may be the source of hospital outbreaks when admitted as patients. In addition, transmission may occur via visitors, as was suggested in this cluster. Further education about MRSA in outpatient settings and about the potential for transmission to susceptible persons may be necessary. The increased prevalence of MRSA in this community also has implications for the treatment of common staphylococcal infections. Empirical therapy with an antibiotic against methicillin-susceptible S aureus may no longer be effective. Culture and sensitivity testing is necessary for lesions that do not respond as expected to therapy.
CONCLUSIONS
No additional risk factors for MRSA infection were identified in this investigation. Most of the individuals affected were otherwise healthy and did not fit the profile for those at risk of acquiring MRSA infection. The investigation does suggest that transmission of MRSA in the community may occur more readily than previously thought. Hospital-based infection control policies may limit the nosocomial transmission of MRSA in facilities. However, interventions to prevent community-acquired organisms from entering and spreading in facilities and the community may need to be reassessed.
